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[BUB] f-^^IS^^trt4<, (EW 

DRAM»fE<E>n*T KU** hn- 

^Fo- (/RAS) &u<-\s*z/i>b'tZ>9*iy 
2 4T»*5ilffil»IB«K-fe^r>'^ B iBiJl«#S Eft" 

# (/CAS) dSn — W<^i: 45 C LKfi^fi:*>Ji 

^T^jBHl«»S EtP-l/^ \?iy h * 
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[0 0 0 31 ^3fe©DRAMgfi©|I]Ki&f£©— ' WtCO 

AMSIgfi*^ j'fV/hy^^tUTroMOSF 
ETt*t^ t-C«J«S*fCW^. *Lt\ MOS 
FET©^— h*K*!7— K*K»»SJt x y-XKW 10 

[0004] 01 1 (a)*J±t5(b) li#5S¥l-149 
767^KIE«£;ftfct£5fe©DRAMigg©7*-* I/O 
CD^-T 5 f^-r — h-Cfoo-C, 011 (a) fi N 
ttiUBfls«r«U 011 (b) »±*#iX^I!jf^S:^LT 
v>-5„ 011 (a) ic^-Tiptc, WM».UiUttfN#K: 20 
W\ *i\ f 10^B^^ft-efe5CLK©4*)liS 
9atyi?-C % m2©^n-y^{§-§-C i fe5/RAS (n? 

[0 0 0 5] iKVT, f lO^oy^fitT'fcSCLK 
(Dfti<D&t>±.tf'0^yi?X\ %Z3<D? a y^fS#t?fe5 30 
/CAS (ayATK^^ho-/) fS-§-Sri*>Tlf 

WEW w</u£ LT#t5i*£gyM*fi (t^*^ 

JHBtettWTS. £?>K. Sl©^n-y^fi-^-c*fe5C 
LK©&©2:*>Jb9Sy ^i-y^T'/R AS /CAS 

[0 0 0 6] — ^ mil (b) izw-ti. S#3& 

Kro&t-kriSy^S'v 5 -?, /RAS{f-S§-£3£%T(fTn 
?T h'ux%7 ry3~fz> 0 ctucfctK jl^£*tfcl7- 
KMR ttR $ IxX v % 5 * y -fe/u^Sttfk 
ic, m&Lti frit ¥y vmtlz.&tii£ixtz J t^xT>'zf& 
fiH£fb£*L5. l2©^ny^ftt-fc5CLKroi!i:(D 
4:*>±!iS!3 3is'v > T-/CAS'ff#^a:*>TJfT=7AT 
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£>IC, igl©^n^ff#T-fc3CLK©&©Sr*>Ji;5S 

tix 7 -;f/RASit, /CASftW^;Wc 

[0 0 0 7] fc*J, *fWB»fc*SV*-C, flUMOJUtft 
[0 0 0 8] 

[3SW#*HfeLJ:5 itSSl] L*»U*#£>» 
©gglCRAS, CAS, y!)f-t— ^t'f^'/HDSt-l' 

IBM i: 43. 

[0 0 0 9] *3&§Hti\ ffrlE^5fe©RgjBS:«efcb, 9*- 

¥»<*fB«gg£H9l-r 3 C i Sr 1 » i: t5. 
[0 0 10] 

[RBfrlSife-r 5fc«>©3^:] tWB©B«j***f"5fc 
ft, #5SIJlttU DRAMif^Oo^7Kl'^^bP-7* 
3bftk%7J»T Y^** hn-yift© 2 o©^ a 
T-»©tbfefcl!*T-CS*fllJ*i:i-<5. 

[0 0 11] J.fr^fc, *«91K:ffiS^ttfatt3Ittt 

1 5, h y tt, n 1 (ommm^mmt^ 
Ki/^77 t , «(rf5» 1 ©«i«flr*©jSttflsttiB 

*.T>-znsmfcmmk. WE^oy^flr-^owejisi© 

*y^fc*«i-5IB2 03tys?s r h y ^(cbT, ^2© 
*7yft5*7A7 KW?yfWkt, fitTlE^2© 

*t try y ^-y— ^4:fTp/y ^*-s?flr»t4j*-r* 

[0 0 12] *^BJ0^2T-|±, »**lfclB«©^* 

^$fEti3^g(c^ov^T, ttriE»ixo t ^2©^-yv'fiWia 




(5) 



y — K • 9>f h/y^' 3 7Af3-^ll 5 

2 <d y* — z ? y * m s§ <o ffi & as d o \ z mm £ *L 
[0022] ^-*a;s«mcw:* T—fmnm 

ftfc^CLK (Wo^) /RAS (n? 

TK^^bP-^) /CAS »7A7K^ 

^Fd^) /WE (9-T h>f*— ^/V) 20 

7A7 KW^* hP-^fitCAS, rt§|57^ h>f — 
[0 0 2 3] tLTS&fc* LT, 3£ 

fHRWIOItl 0 1* n?SJ«10 2, #9AfM»IS 
8£l 0 3*MH;t-CV^. 

[o o 2 4] z^ymmim&i o oc», a-*^ k 30 

ft»D>rK^hB-y«t/RAS, rtgp^^A 
T KU*;* hB-/«fCAS*AASfft, DRAMC0 

»^ o I RAS^m^$^v<5c 
[0 0 2 5] ttfftMWlHj&l 0 1 \at, a^yKA^i 

E, S^M»BIKioo**6H*S*tfcrt*«iff 
*^Sy/«HP^py^ I RAS#A;&£*LTi3 0, K 
*ffiL»fN>fc»fc, tt^ffiURrft^^RENFJl 40 

fc* ##3&*»fls:7?^WENFXl^ »#5i*IW»flr 

ii*7 9^NWREN*Sffl^*ttSo 

[0 0 2 6] o^MUBRl 0 2fctt, ^^^^^©JfflJ 
BUI 0 0 36»6UJ*S*tfcrt»ibff*W > S^IHW^e 

jf#EQPR^\ p ^x^-^^'J 1 3 icii. y— KH 




[0 0 2 7] *7ASiai|llKl0 3l:^ ^-C^i/ftl 

^ffitlf^77^RENF, Bc*fflU*J«fi#RE 

=t-^-m 5l£, hT^^SI^ft-i-WECON, 
ffl^r-?7 7f(ltDLCHA, DLCH1, V — K 

ry/^ttfl^/MS E. ^-fv^—* 

B L &&Wi1rZ* y J*fflgt4 *-zf;vm%Y PAEN^ 
tB^^tt>5 0 ^^H!)-K7yygttflf/MSE, 

^^-^AffitYPAENtt, S ^ffiflffll 

— ^/HS#/MBTEN^ffl*S*L5o £fc*>f ^ 
ffiffl[Bl«l 0 0 7 7 7 / Y E N^ig^ tl5o 

HfrfStti*^— * 9 y ^«#D L C H AteMfSff? 1 

fDLCHl ttflttIB* 2 g^r- ^ 9 ^ ^[hI3&cS> ?yf 

[0 0 28] H2I4. **J6«tc«5^-f 5>^#J»!iI 
Si 0 0cd[h1K«^^— 09Sr*L-CV>5 o 12 2 tc^-Ti; 

KC, rt»n|>7K^^ho^ff"f/RAS, P^£S 
^7^7 hn-yMCAS^A*$^ ftgfl 

a^T K^** fn- T/fa-5§-/RAS;6S^l >v<— 
^-*^2 1 ICA*S*V. BtERlO^f^— *^ 
2 10ffiM flOf^W (D) ^]) ly^^ yy" 
2 3\cAZ)£tlZ>o Il^D7y77 B 7n 5 /7 B 23fi > 
p-K'^K (LH) t&^-ti* n — U^/K^^tc^— 

(0»9 5i*^«ihS^*o— K • ;vK • Jtyhfi 
|gSr*1-5o SfcWEJSl©D7yy^7o^230 
^n-/^ (CK) W:|j:ftai^P7^CLKC^A* 

LT7-^«r7 7ft5 0 «EilOD75y^7Py 
7 P 2 3 0LHSm »1©AND*^2 2<DtiiJj\Z& 
mZtl, gtrfBSlOANDSI^2 2 0A*(iWn!)7 
hP^«t/RAStrt»*7A7 KU-^^ 

Kn — y«-g-CASlc«jR$*t5o *1©D7!)^7 
c2^7 D 2 3(^yt7 h (R) «■¥■«: IRASytyhfi 
tOR S T P ^ffilRS*b5o 

[0 0 2 9] il<^D7yy7 P 7P5'7 P 2 3©ffl^fi 

^-r ^ ^^mm? \ RAs*a^t5^20AN 

D»^-2 5©A*«^lc«R*ftS. i!3E»*2 4©ffl 
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^ (K«SR7 5y^7n y ^i:lSt) 5 1 CD S (ir y 
h) A*fcSHSE*;h,5 0 iMEIS 1 © S R 7 y b * 

^©ffi*QttJS7©«S*^5 2Ml2©ORi^5 
3KlA*3ftS. *fcWI507coS®^5 2^tt 
WfB*2<OOR*^5 3JCA^Stt5o $^^S9I5^2 
(^)ORl^5 3 0ffl*tt*8 0iBE*-?-5 
OR*^5 5icA***t*o *fcl»IBJB8<OiIji*^5 
4Ota*flSlrlB*3O0R* : 5F5 5lcA^?$tt5o WE* 
fflt»flfREN(j:i3(D!7yi/3 y MUSS 5 6 K:A 
A^^5o WIS*3(Ol7>->3 y MHK5 6 ©ffl^li* 10 

[0 0 3 4] Str1S*3(OOR*-7-5 5Xt«&E*2G>S 
R7y ^7P^5 7©*a*WtJS2©NOR* J f-5 
8^A*£:ft£o mrIB»2C0NOR^5 8(Dffi*l4«r 

E-fe r i^aww 77Wi-f§-/M b t e n 

5o t^7y^iR>f*-^*/MBTENtt, 

^ yf^^iSlMBL^giit^y- ho*^ h7^ 

-t^^TV^iJl 2(D?v s^rtSrafflU * 20 
BH5lc«Six«*7A«!lWEIlSl 0 3^?¥t/A***b 

[0035] swAA*ttfcWE-fe^r^aw>f-* 

-^Sf/MB T E Nfif 6 (O^f 5 9 

\ZXJl£tls ***©a*B:. »4©OR*?5 0 0S 
TJ^3(DSR^y y^oy^S 0 10SAS[:AAS 

*vS 0 ttrEM4(DOR^5 o 0H^6)l:I7(O^y 

^-SI^PS 0 2£^LTfl&Ert«5»fE*>r ^ 
i^ny^IRAS*AA$jl % BAliiEf l^SR 
7^^^707/5 1, ttfESI 2 O S R 7 y y^yu y 30 
7 P 5 7Wl40SR7yy7 P 7P^y5 0 3(OR (V 
±yh) «mcA*S*L5 D ffiES4^)SR7y 
d^5 0 3<0S«HF-tt«*a*iH»flr#WENdJA* 
<S*U a*4B^QttJS3©NOR*-7-5 0 4fcA*S*t 
5o » 4 O ANDI^ 5 0 5 iCIltf a^»fP7 7 
ENF»l5l8^^-i?^5 0 6§r^LTttTE 
ir T ^m&LJ *—7Mt f/MB T EN^AA £ 

ffl^ttlME* 3 ©NORSES 0 4HAA^5 0 
«TEJS3©NOR*-?5 0 4©ffiAH:»4©NAND* 
^5 2 2^A*Stt5o WE»4CNAND* : f5 2 2 40 
©^^^77^5 0 7, 5 0 8. 5 0 9fCA^7* 
tbSo ^777^5 0 KDmtl&tty&Wifty^yY 
EN, /<y77*?5 0 8<Dm*)ft*'( >f*—*Mk?D 
ft-^ff/PRM, /^y77^5 0 9^|ll^^ 

?A««>f*-^fypAENift5 0 itrlEJM© 

NANDlf 5 0 6<£>ffl;£ll3:£ h^mS(DANDm^5 
1 OfcAAStt, hT^Sttff-^WECO 
NkteV, AAlcttt # 7 5 N F 

d5A^^tt5o 

[0 0 3 6] *6 0AND*-?5 1 lCliR^BLIl^ so 



7?^RENFit;jR3fl!)SR75 V?7ny-?S 0 1 

©a*Q^A***t, mtfn^m9<ommm^5 1 2 

Rt;»9^W^^^5 2 3^ttS5(DOR 
1^5 1 3tcA*£*vSo mCIR9oaKSlC?5 1 2(75 
tttf7M:jRl 0O>f^-#^5 1 4^A*Stt5 D 
mE*6^»f w<-^— 1 40U*tt» — KT^ 

/gtt«t/MSEtLty'-K • 7^ bry/-^^ 

ttftf/MSEttJ- K • h/yy • # 9 =a — 

A$iJ®iH3Kl 0 3fcWt*A*Six* 0 StfA^Stbfcfflr 
E y - KT ^7 p flHt«#/M S E It * 1 0 OilS^^ 

5 1 5fcA*£*K MEf 1 0<O»ffi*-T-5 1 5 comJl 
Itmi l©>f >v<— *—*tP5 1 6K:A;&£*lSo gffE 
Ml 1^W^^-I?5 1 6(0^1^111*^^7 

yffltDLCHAi tty-K-7-f hry/* ^7 
^ft^-DLCHAfiy — K • bry/* 

-^15©^ny^rtSriiBU *B 5 ic^SJxS* 
7AfflS0gl 0 3{c^U?A*$tt5o SVA^Stbfc 
StEfflAr-^77ffltDLCHAIt fltEB5(DO 
R|f^5 1 3»tf»6©OR»?5 1 7\zAZ}£ti% 0 
StFE*6©OR*^F-5 1 7lCtt % SfeKJSl 2<&>f 
-*-H^5 1 8 ^tt^fflL»f?77^RENF 
Xt/9tTES|7^W<— 0 2©ffl^ASS 
*XS 0 i!BS5(DOR*^5 1 S^ffl^fifcti^T*— *7 
^fflfDLCHltfe^ V— K • b7y/« * 
7^=*- jr?\}i stcA^SfrSo AMffiA7-^7 

^fr^-DLCHi j*y-K- hr^^- u?j**f 

^7 7A$fJ^I[pIiSl 0 3l£WtfA*£;ft5o StfA*§;ft 
fcKfBUl*^^ ? y f «#D L C H 1 It Sl3^ 
^-**-*?5 1 9KlAAS*t« 0 »EI1 3(D4> 
^-*-Sf-=P5 1 9(DfflAftB4<ONORlf5 2 0 \Z 
AASn^o l5E»4(DNORf^5 2 0(DA*MS 
tl^ffl t*J«f tR E NS^ 7 (O AND^ 5 2 
l©U*dSA***t5 0 *E»4<ONOR* : f5 2 00 
U*W:mEJB4<DNAND*^ 5 2 2JCA*Stt5. W 
EJS70AND*-T-5 2 1 ^tt«rE«*W U»f^77 ^ 
REN F RXf^mm 6 (D^f ^y<-^-m^ 5 9<Dmt)ti* 
A*^^^>o 

[0 0 3 7] B 6tt*»K^« 5 n frffilffpiel&i 02W 

M*5©NAND*f 6 2 |Cttrt*W8lft£#>f S ^fffl 
WW* I RASaSA*£*t, WEJB1 lOlS^ 

6 10|±l*li«lE»5 0NAND*?-6 2tCA*^tl 
So J6l:MS50NAND^6 2<&W;tlliSSl 2 
©»#?6 3Si;i8(DAND^6 4^A*^^ 
IDEffl 2©H*?6 3oa*ttStfE*8 0ANDS(f 
^64^A*^tt5 0 »5©SR7j^7n J /7 , 66 
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* n y ^{f-^-C LK<0 2 OOW ^/^i^fflUyt 
- t J tt»#3&* • «5*fflL»fr©'<-$*e- K»fE«: 

^^tcWK/RASffl^FSrn-^/K mlfS/CASffi 
^fcx%*f WWCU i(IEo*7K^«^RADDK 

So &<0#>C 5>^t Ftt^- v^gt^WLO^-f 

fc* ffirfE/WESm-'^ W^SrPPiDU StJlE*^ 
T K^*fCADDt#?^T KV^SrA^-TSni: 

/W"C*fo!9. ^ny^fife±j&S0^^S?fct(rfB/RAS 
»^-*rn — wiA'Htt, WB/CASiB^Sr^ 

yp-CfcD. ^ny^©:ftfc±* J 9^y^fc*MS/RAS 20 
ffi^n^l^/Wcfiy^U gtfia/CAS^Srn — u 

7AT K^«KADDIC*7A7 Ki^SrA^U 
x — ^A^K^Jc^Sa*^— ^A^fS^-D I £A;fr-r 

-e*>9. BJn-j-s^tt^-f 5^^t FiiRi«"efc5. £ 

<b ^ t J fl N t F-<— ^WS*-fcHLo*-< 

<£>jf&Tl£tt:^ o y ^ £>3£i=> ±^ 19 zc 5/ S?T?8tTK/R A S 30 
[0 0 4 8] ETF\ ttB©±5te«J*S;ftfc**#e« 

uaff^/RAsaa^F-srD-u^/wc-rso /rasjs? 

^AA*^fcfflr#ttWIB3^^K«9»EBIl 9fcArt£ *° 
ttrtffin Fi-"** h n — R A S £ UTffi* 

6IWE/CAS*i*tt/W W^fcSJx^S. ^<D? 
n^CL K^St^>±^ r> 31 y v?|:/RA S S^Pd* n - 
l/^</^T% /CASSWW K/^l^oy^O? 

[0 0 4 9] I^RAS^^ ^^^O^A*-etttiBSl 
(ONORi^2 8 <DA*tti"^To — w</V"Cfc5(D 
T\ tdESl^D7yy^7Py7'2 3tt, Rfif^^ 
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P^^IRASftP-^/K'fc^ i:oTl50SR 
7 5 y /7 p y ^ 6 6 © S ffi-^ It V^T\ !7— F 
d y * f£+4{fc{f #X BKItn- W<^T? !7 — F*|W 
Ltt^gtt^I> *^*T^iE«l«#SEttn — W< 
/K tf^y biH^y ft-^«fEQPRlW W^/l^t? 

[0 0 5 0] SJf2<0«t 5^/RAS*^dSn — V-^C/WC 
ttofcWFJ&-C. SfFl2^1C0D^y yZf?*yZf2 3©L 

ffi) i:ft* 0 UWBrtflfJ^oy^CLKCttCLKiB^ 
s<y?T&iWtZft>X&Y) . mB<0?*V?i§-%'tti:Z> 0 

*K IRAS!)tyHlfRSTPHP-M^ift5 
SfifBSl^D^y yyyay^23<DV±y 

5o ffiK»l©il»* J f'2 4i:«lria»2 0AND*-=F2 

5 ± ^ hubii 1 s b*iw t 1 tirtmm 

[0 0 5 1] rt«»ff#>f ^^^MW^oy^ I RAS 

^6WSR7U ^7 P 7P77 R 6 6i0RS^W 
W</W£ft?K Qffi^^P-^^ffl^t^o tr^b 
^^i; f-Y-^il^EQPR^P-^/HC^^ fcT^y 

[0 0 5 2] dCQ^. rrlSn^©j^i|p]Kl 0 2rt^)^l 

[0 0 5 3] ±>'XTt'7&t&£toZti&k&}+y h$L 
SJBL, /BL^^tH$tL^mffi^ 5 ii*i^tt^ 0 ft 

fpCOgg^^, ftO^ p 5/ ^ C L K04^5±^ x ^/ ^ 
Tic/RASSflW^/H:, /CASS^n- 

(Dfuyf CLK©4^±^t)xyv?l:/RAS«^ 
/n><U^</WT% /CAS«Wo-^/K /WEfif 
dS/N>f l/^i/UO 1 ^ n y$(D$4 ^ ^^^rCASl^^ai 
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[0 0 6 4] ^(ommftumtz 4 ^^?mm?*y? 

^T-T^o ffl40SR7y77 P 7P^7 P 66^)SiB 
W^iftP^ g40SR7y7y7P5//66^Qffi 

fEQPRIW^ift*), tfyMIWBL* /B 

So 

[0 0 6 5] *©^ny^(Dfi:*>±35St)3iy^-eK*Hi 
Lif^77/RENF^n-^/H^Jtt5 0 
&*Ili{£fc:ov^TEI 1 —0 9 Sr#flB Lft# fcfftWi- 5 e 20 
fflK^fcU LftfE £ p^C L KoStfe _b# 9 ^ y 

^|:/RA S ffi^^s a — i"</i»x% /CAS S8^#^>f 
W</WDRAS*-*f 5^«rA*U 17 — Kj»WLO» 

[0 0 6 6] RI^B 9 l^*t i 5 l-ft©^ o y ^ C L K 
\C % /CAS^SrP-^;H^ti5o /WE«m* 

x r ^C/RAS«^W W</i-T, /CASSW 
p — W</K /WEfi^^ p — U^</U<D \ 2 xj y & <D& 

<< ^y^CASftiiW>f ^ >?bW&o 

[0 0 6 7] aMSrt»#9*T VUXX hP-^ffC 

/W£fcft9* S2<DNAND* : ? : 3 50U^p-1/^ 
/i"i:ft5o W^P7^CLKC(04U^!)xyi;T 
S30D7yy/7P 5 /7 P 3 6*5<fctfg!4<DD:7y ^ 

7ojy^3 6©UlJli!7yi/g * MUtt 3 0 3 A^ £ 

3 0 3T*$56Ht 6<D7>i/3 y h^W*£ft5 0 
!40D7y^/7P^7 P 3 7<0ffl^fc5»#5&-Mft 
^77/WENFIW ^;v^^5 0 

[0 0 6 8] f tiiWJM fWEN^W l/-<;W^ 
Jft5t, l4OSR7yy7 P 7Py7 P 5 0 3^t^FJ 
*K Mf£l§4 ONAND^-f- 5 2 2 (DtiiJjifis^ U-^/W 

7 P yft-^ft/PRM, ^7Ag^4-^/Wff so 



YPAEN*Ml/^i45. *fcBfrfE»*3i*»f^ 
75/WENFW W^/l'fcftSfcfcT'f hT^g 
ttftfWECONfcSfcM W</l^ft£ e 
[0 0 6 9] ^^^f— ^ifi^y ^ — S^fl^/PRM 

HK7 6jWWStt£S*t, ^ hT^^ir^TV:/ 
SrSSKr 5 * ^r-^SMB L (DzfV ^-r-^JWMfc 

T K^?yfl 6 (DtH^-r^^^^T KU*ft#CA 
icS-S^TSfrSo^ hrv^7 5 irm^^-O-r- 

[0 0 7 0] 4fc^7^7 K^ft-^CADDlCfcoT 

stsssiriay — k- 7^h7>/« ^7^73-^1 

^A^fff-^D I KIOt*— f&mfetO?-* hT^7 5 

[0 0 7 1 ] i5tf#^SiJ«ftWEN^/N^ u^V 
\z$tiZ>b. JB6 03138*^5 0-C»*5«FlBr 7©* 
ictfrfS^ 1 S R y ^7p^5 lj&s-fcy 

^T^alJR^ — ^Aflf/MBTENiW l"< 

[0 0 7 2] «TE*^T^7T^>f*— ^/Ht#/M 
BTENfity^r^Jl 2rt«riMU ST^O-fc^ 

Tf$7J*mfflfm&l 0 3(cM5o 

[0 0 7 3] M^ivfcttflB-fe^^T^^S^^-^/U 
«#/M BTENlCt?) fl&fB* l©SR75y/7Dy 
^5 lMS4©SR7y ^^^n^^5 0 3^yty 

h^tt^o y-ty strsa* 7 oiiffi*-? 5 2 

Ktf* 8 oagffiSi^ 5 4 t*** 5«PlB<0«lcffirEfB 3 <o 
OR^5 SODfcb^j^n — u^</v tftSo -^SrSttSS 
I5ir r >zfm$M *—-7;v4S-%/M& T E N^/N-f 

[0 0 7 4] rttS:S*tTSJfE^5 0AND§R^5 0 5 
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